Interaction of cA-kinase and cG-kinase in mediating relaxation of dispersed smooth muscle cells.
The signaling pathways mediating relaxation by vasoactive intestinal peptide (VIP), peptide histidine-isoleucine amide (PHI), isoproterenol (ISO), and sodium nitroprusside (SNP) were examined in dispersed rabbit and guinea pig gastric muscle cells. In rabbit muscle cells, SNP stimulated only guanosine 3',5'-cyclic monophosphate (cGMP) and cGMP-dependent protein kinase (cG-kinase) activity; VIP stimulated adenosine 3',5'-cyclic monophosphate (cAMP) and cGMP, and both cG-kinase and cAMP-dependent protein kinase (cA-kinase) activities; PHI and ISO stimulated only cAMP and cA-kinase activity, and at higher concentrations, cross-activated cG-kinase. All four agents elicited concentration-dependent relaxation. N-[2-(p-bromocinnamylamino)ethyl]-5-isoquinolinesulfonamide (H-89; 1 microM) selectively inhibited cA-kinase activity and abolished relaxation when only cA-kinase was elevated. 8R,9S, 11S-(-)-9-methoxy-carbamyl-8-methyl-2,3,9,10-tetrahydro-8,11-epoxy- 1H,8H,11H-2,7b,11a-trizadibenzo-(a,g)-cy-cloocta-(c,d,e)- trinden-1-one (KT-5823; 1 microM) selectively inhibited cG-kinase activity and abolished relaxation when only cG-kinase was elevated. When both kinases were elevated, H-89 and KT-5823 partially inhibited relaxation and abolished relaxation in combination. In permeabilized guinea pig and rabbit muscle cells, all agents elicited relaxation and inhibited inositol 1,4,5-trisphosphate (IP3)-induced Ca2+ release. Both functions were inhibited in parallel fashion by protein kinase inhibitor PKI(6-22) and by KT-5823. We conclude that cA-kinase and cG-kinase act separately and in concert to inhibit IP3-dependent Ca2+ release and induce relaxation.